My wife and I celebrate our 50th wedding anniversary this year. This milestone got me thinking about how the engineering and operations of solid waste management facilities have changed over my lifetime. (Yeah, I know, my wife won't appreciate the association between our marriage and trash, but I can't help it … solid waste is in my DNA.) Perhaps the steady improvement of solid waste handling since the mid-20th century in the USA, a developed country, can inspire developing countries to continue and even accelerate the modernisation of their waste management systems.
Early years
I grew up in a small coastal California town, population 16,000 when we moved there in 1948. I recall trips to the city dump (it really was a dump, complete with acres of exposed trash, open fires, smoke, and rats), because it cost virtually nothing for our family to drive our own trash to the dump about once a week. Formal doorto-door collection service was costly and not yet mandatory. In many ways, the USA was a developing country in those days.
In 1951, we moved into our first house, in a newly constructed post-World War II tract. As a sales feature, each house in the tract came with its own 'backyard incinerator'. This crude structure was simply a pyramid of cinder blocks with a steel door into which household trash was deposited, to be ignited by a match. That was my chore, as often evidenced by my singed hair and eyebrows. Steel mesh at the top of the pyramid served as the sole air pollution control measure, but all that did was catch large pieces of ash. (My wife, who grew up in Los Angeles, tells me that these sorts of 'incinerators' were common there, too, at the time.) Even today, many people envision this rudimentary contained open burning whenever they hear the term 'incinerator', despite the substantial improvements in incinerator technologies over the years.
The town dump was situated near the mouth of a major river where it emptied into the Pacific Ocean. I now know that this was one of the worst possible locations for a waste disposal site, but at the time it was a great place for teenagers to have adventures. For instance, after a friend tired of his collection of model plastic boats, we floated those boats in the estuaries surrounding the dump and sank them with pellet guns. Then we'd visit the ad hoc lean-to hut at the dump where a scruffy old man, essentially a squatter, sold items he had scavenged, including books, magazines, and possibly still usable small appliances. This was my first encounter with a recycler, although it would take years for me to appreciate his informal role in the city's ecosystem. I didn't know it at the time, but in the mid-1950s, engineers in California's Central Valley developed the basics of what they called a 'sanitary landfill'. Key features of a sanitary landfill were the application of a sufficient daily cover of soil to deny rats and other disease-bearing vectors access to food and shelter, to preclude the emergence of flies from larvae buried in the wastes, and to prevent fires. The protection of public health was developing as an important social value throughout the USA, and there was growing evidence (since confirmed many times over) that poor solid waste handling and disposal practices led to adverse public health impacts. It took almost two decades for engineered sanitary landfills to become the standard waste disposal method throughout the USA.
University years
During family vacations and camping trips with high school friends I had developed a deep appreciation for forests, mountains, alpine lakes, and beaches. Litter in those places was offensive to me. But I didn't even consider seeking a course of college study that related to these interests, because counsellors and 'the grapevine' suggested that engineering was the right path. So I elected to pursue degrees in civil engineering, with a focus on structural engineering, at the University of California, Berkeley, because I liked the idea of building things.
A course in 'sanitary engineering' was part of the core curriculum, but water supply, wastewater collection and treatment, and a little air pollution were the only subjects covered. Solid waste was not yet considered a discipline worthy of study, and it would take about 10 years for universities to replace the archaic term 'sanitary engineering' with the more inclusive 'environmental engineering', and for the first few classes about solid waste to emerge. This paralleled the growing public awareness of threats to the world's natural environment caused, in large part, by sharp increases in manufacturing, population, and urbanisation.
Career start
My career as a solid waste engineer started essentially by a fluke. During college I applied for a position with the US Public Health Service (PHS), an agency that traditionally provided medical and engineering services to Native American communities, among other duties. If accepted I would become a commissioned officer in one of the few uniformed non-military arms of the US government. And I expected to be assigned to live and work in a Native American community.
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Editorial Little did I know at the time, but by the mid-1960s, the PHS had become home to the young federal agencies that dealt with water and air pollution, and solid waste. In particular, the federal Solid Waste Disposal Act of 1965 had created a demand for engineers and scientists in Cincinnati, OH, to create and staff programmes that would improve waste disposal technology, a natural fit for the PHS. (Just 5 years later, all of the PHS's pollution control agencies would form the core of the then-new US Environmental Protection Agency -EPA.)
I joined the PHS's Bureau of Solid Waste Management in 1968, and was assigned to the demonstration grants programme. That unit was responsible for selecting, funding, and guiding research projects intended to demonstrate improvements in the collection, processing, and disposal of municipal solid waste (MSW). I later learned that the PHS hired me because I had taken a soils engineering course from a noted professor; since landfills are built on soil, and soil typically was used to cover the waste, my soils engineering grounding was considered an asset.
Several demonstration projects funded by the PHS led to significant improvements in solid waste management, including side-loading containers collected by one-man compactor trucks, automated waste sorting lines (by adapting mining technology), enhanced composting operations, fluidised bed incineration, efficient methods for the capture and treatment of leachate and biogas from landfills, and data showing the comparative waste compactions achieved by various passes of crawler tractors versus steel-wheeled compactors. And there were failures, too, including a dual-purpose machine that dug a trench and extruded an unstrapped bale of waste below grade into the trench (inefficient land use), a waste-to-energy plant using refuse-derived fuel that froze solid in the storage silo (necessitating blasting), and accelerated decomposition of buried MSW by injecting air into the waste mass (an ideal way to start a difficult-to-extinguish underground fire) … all learning opportunities.
Concurrently, in the late 1960s, the PHS launched a programme called 'Mission 5000', the purpose of which was 'to eliminate open dumps (in the USA) -those random ugly accumulations of discards that blotch our cities and blight our countryside -and to replace them with environmentally sound, non-polluting methods of waste disposal'. About 10 years later, virtually all open dumps operating in the USA had either been closed or upgraded, owing to public support of the programme's objectives that precipitated expanding state and local government solid waste programmes and increases in funding. Elected officials had responded to public demands for a cleaner environment.
Even a casual reader of Waste Management & Research and/or a member of the International Solid Waste Association (ISWA) will see the parallels between 'Mission 5000' and ISWA's current programme, 'A Roadmap for Closing Waste Dumpsites; the World's Most Polluted Places'. 'Roadmap' is obviously more ambitious, because it aims to close or upgrade dumps mainly in developing countries with limited funding, but the success of 'Mission 5000' should inspire ISWA to relentlessly pursue its noble objectives.
Ohio was a pleasant place to live (after we acclimated to urban snow virtually unknown to coastal Californians), but we couldn't smell let alone see the Pacific Ocean there. I was already immersed in solid waste and liked the idea that a career in this emerging field dovetailed so perfectly with my desire to help protect, if not preserve, the natural environment. So I looked back to California for the next step in my career. Twenty letters of interest to engineering firms resulted in no replies. Solid waste management was simply not yet considered a discipline worthy of marketing or focus by the private sector.
I was fortunate to be hired in late 1970 by the state's Department of Health Service, into a small unit called 'Bureau of Vector Control and Solid Waste', based in Berkeley. There I worked on the state's first inventory of hazardous waste disposal practices and disposal sites, with an emphasis on pesticide disposal, because agriculture in California is a major industry covering much of the state's lands. This work led to the preparation of the state's first hazardous waste management plan and preceded by several years federal legislation to control the disposal of hazardous waste throughout the country.
As noted, except at the federal level, cities still did not consider solid waste management important enough to warrant its own agency. Local governments typically included dump/landfill management as a small appendage to their public works or road departments. Eventually, state and local governments did establish stand-alone agencies that dealt solely with solid waste issues. In fact, in California at least, there are now separate operating agencies within each of its 58 counties, in addition to public health agencies assigned to enforce solid waste regulations … and some solid waste agencies operate like a business within the local government structure. The city of Los Angeles has gone so far as to rename its solid waste agency the awkward 'Solid Resources Agency' to emphasise its focus on recycling instead of waste.
Last career move: Consulting engineer
By the early 1970s, right after the formation of EPA, local government budgets began to include specific earmarks for programmes to improve MSW infrastructure. This created a demand for engineering services provided by private sector companies because, in general, agency staff did not have specialised experience or expertise in solid waste management. By chance I had met, during my years in the PHS, three visionary engineers who had just formed their own consulting company to provide environmental services in the emerging fields of solid waste and wastewater reuse. Messrs, Stearns, Conrad, and Schmidt ('SCS') offered me a position with this start-up, a risky proposition in my conservative engineer's mind. But in 1971, I started with SCS to work on solid waste assignments in what turned out to be locations all over the world. I never envisioned that I would retire from SCS in 2014, after a 43-year career at SCS Engineers.
Here are highlights of a few of my 400+ assignments worthy of sharing in this context. 
Closing thoughts
My personal stories and observations are intended to motivate WM&R readers in all corners of the globe to expand on the historic solid waste research conducted over the past 70-plus years (and, of course, to publish your research results in WM&R). And I encourage you all to recruit your family, friends, and government officials to actively support efforts in your home countries and locales to steadily improve the management of MSW. Remember, in many respects, today's developed countries were themselves developing countries not that long ago.
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